Objective: Presentation of the diagnostic and surgical treatment methods of our extrauterine intrauterine device (IUD) cases.
Introduction
Intrauterine devices (IUDs) are highly effective reversible contraceptive devices commonly used throughout the world. Globally, they are the second most common contraceptive method (14%) following sterilization (21%) (1) . They are also frequently used in Turkey (20.2%). The most common types are the copper-releasing IUD and the Levonorgestrelreleasing IUD (LNG-IUD) systems. There are various complications with respect to IUD use (0.2-3.6/1000 applications), among which uterine perforation is a serious complication. Most uterine perforations are observed in IUD's inserted during lactation (2, 3) . Other important complications are lower midline abdominal pain, organ perforation, strangulation, infection, and infertility. The adhesions that can gradually develop with intra-abdominal IUD's are the most important cause of additional morbidity (4) . This complication has been reported both with LNG-IUDs (Mirena, Shering Plough, Germany) and copper IUDs (TCu-380A). Prevention and early diagnosis are the most important factors to avoid this complication. Therefore, it is necessary to see the IUD string immediately after insertion or in the first week with vaginal examination and to perform a check with ultrasonography in all patients. Surgical intervention is frequently required in uterine perforation.
We aim to present our clinical experience with the symptoms, diagnostic methods, and surgical treatment of extrauterine IUDs in this retrospective study.
Material and Methods
We retrospectively evaluated the patient charts of females with an extrauterine IUD and who had undergone laparotomy or laparoscopy at Adıyaman University Faculty of Medicine Training and Research Hospital, Department of Obstetrics and Gynecology between 2008 and 2014. We first performed a search using the "IUD with no visible string at the cervical os" code (530.583) of the International Classification of Disease and Related Health Problems-10 (ICD-10) codes that have been adapted to Turkish. Following the evaluation of the data, the patients were divided into two groups as intrauterine and extrauterine IUDs. Patients who had an intrauterine IUD where no string was visible and that was removed with a simple vaginal procedure or hysteroscopy were excluded from the study. We found a total of 21 extrauterine IUD cases. Patient data were evaluated through review of the patient charts and the hospital system records. All patients underwent surgery after going through a similar evaluation process. A gynecological examination was performed first and IUD was evaluated with transvaginal ultra-sonography when the string could not be seen. Anteroposterior and lateral pelvic X-rays were obtained to support the diagnosis. None of the patients in the study underwent magnetic resonance imaging (MRI) or computed tomography (CT) scans. Patients who received a preliminary diagnosis of extrauterine IUD were prepared for laparoscopic surgery. Laparotomy with a Pfannenstiel incision was performed for patients who could not undergo laparoscopy. All surgical procedures were performed under general anesthesia. The 21 patients detected within the defined period were evaluated. Age, obstetric history, extrauterine IUD type, time of application, time until diagnosis and surgical intervention, symptoms, and surgical route used were recorded. Informed written consent was obtained from all the women. This retrospective case-series study was exempt from ethical approval by the Adıyaman University Ethics commission. We did not conduct statistical analysis.
Results

Demographic data
The demographic data revealed a mean age of 29.4 years and a mean body mass index (BMI) value of 26.9 kg/m 2 . Obstetric data revealed a mean gravida value of 3.6. The mean number of births by normal spontaneous vaginal delivery was 2.5, while the mean number of cesarean births was 0.4. An IUD had been used before the current one by 33.3% of the patients. The mean duration for which the previous IUD was used was 40.2 (24-48) months (Table 1) . Table 2 presents the extrauterine IUD clinical data and usage characteristics of the patients. All mislocated extrauterine IUD applications had been performed in primary health care centers. Extrauterine IUDs consisted of seven LNG-IUDs and 14 copper IUDs (TCu-380A-IUD). The mean duration between IUD insertion and diagnosis was 8.1 months (3 days-24 months). The mean duration between the last pregnancy and IUD insertion was 14.7 (2-38) months. IUD had been inserted during lactation in 15 (71.4%) patients.
IUD types and important time points regarding insertion
Symptoms and IUD localization
Symptoms at presentation were delayed menstruation in the four patients with an unintended pregnancy, pelvic pain in four, and pelvic pain with vaginal bleeding in five. In addition, the IUD strings of eight patients had not been visible during routine follow-up. Two of the patients with delayed menstruation had undergone pregnancy termination at private centers, while two patients continued the pregnancy with an extrauterine IUD and had a normal spontaneous vaginal delivery. IUD was in the Douglas pouch and retroperitoneum in the patients who gave birth. IUD was surgically removed in the postpartum period in both patients. The retroperitoneal IUD was close to the right iliac artery bifurcation during the surgery. The surgery started as laparoscopy but was converted to laparotomy because of the IUD location and the dense adhesions. The most common extrauterine IUD location was the Douglas pouch with 11 (52.3%) patients (Figure 1, 2) . The rare location of the retroperitoneum was seen in two of our patients ( Figure  3 ). Laparoscopic IUD removal was performed in a total of 14 (66.6%) patients. The most common reason to perform laparotomy was severe adhesions. Table 2 presents the treatment method, IUD type, and localization. Sixteen patients were prepared for laparoscopy under general anesthesia. The surgery was converted to laparotomy because of dense adhesions in two patients. Laparotomy had been performed in five patients because of technical equipment failure. General surgery consultation was required for dense adhesions and abscess formation in two of the patients whose surgeries were converted to laparotomy. The patient with an abscess underwent abscess drainage, and there was no additional complication during follow-up. Both patients had a TCu-380A-IUD. There was no intraoperative complication.
Discussion
IUD use is a modern contraceptive use that is commonly employed throughout the world. The low cost, long duration of effectiveness, high efficacy, reversibility, lack of systemic side Several studies have reported a period of <1 year between IUD insertion and uterine perforation diagnosis; at least 80% of these patients have been found to be in the lactation period at the time of insertion (3, 6) . Similarly, 71.4% of our patients had been in the lactation period during IUD insertion. However, the diagnosis can be delayed by months or even years with an intraperitoneal IUD. The main step in the diagnosis is suspecting an extrauterine IUD in patients where the IUD string is not seen at the cervical os during routine follow-ups or normal outpatient visits. Transvaginal ultrasonography is the best method for localization in case of suspicion. The location may be the Douglas pouch, inside the broad ligament, attached to the omentum, or the retroperitoneal area. Lateral and anteroposterior pelvic X-rays can also be obtained to support the diagnosis and for additional information on the location. For the treatment of extrauterine IUDs, the World Health Organization recommends prompt surgical removal after diagnosis, independent of the localization and symptoms (7) . Prompt decision with regard to surgery is important because adhesion formation becomes more marked and removal becomes more difficult with extrauterine IUDs as time passes. However, there are contrasting views with regard to asymptomatic patients (8) . The most important complications of intra-abdominal IUDs are adhesions, intestinal obstruction, chronic pelvic pain, abscess development, and infertility (9, 10) . Therefore, it is particularly important to remove IUDs in symptomatic patients. The preferred surgical route is laparoscopy because it is minimally invasive and can be used with a high success rate (11) . Laparotomy should only be used in patients with significant adhesion or adjacent organ invasion. IUDs are inserted by midwives and medical practitioners following a certification program in our country. Therefore, early follow-ups can be a problem. The lack of suspicion about perforation in the early stage can delay referrals to a gynecology specialist, and therefore the diagnosis. However, LNG-IUDs are generally inserted by obstetrics and gynecology specialists in our country. We found an extrauterine LNG-IUD in seven patients. This result indicates that the uterine perforation risk should be considered even when the insertion has been performed by a specialist. Operator factors were not addressed in our study, and this is one of the limitations of our research. We did not have access to information regarding who performed IUD procedures; therefore, we could not address operator skill as a factor for uterine perforation and malposition of IUD.
The migration of IUD to adjacent structures following perforation has been reported with extrauterine IUDs in the literature. Bladder and iliac vein migration is particularly noteworthy (12) . Therefore, migration should be considered if IUD cannot be found (13) (14) (15) (16) . Retroperitoneal IUD migration is rare but important because of the adjacent vascular structures. Consultation of the relevant specialty may be intraoperatively acquired in such cases; we requested general surgery consultation because of diffuse intestinal adhesions for two cases and abscess formation at the sigmoid colon level for one case. Abscess drainage from the abdomen was performed for our patient with abscess formation. Most of the patients were diagnosed with an extrauterine IUD when the IUD string was not seen during routine follow-up and the patient was evaluated by ultrasonography and X-ray (17).
In conclusion, uterine perforation can present with symptoms such as lower abdominal pain and abnormal vaginal bleeding, with the IUD string not being seen during routine follow-up, or an unintended pregnancy. The combination of transvaginal ultrasound and anteroposterior/lateral X-ray is usually adequate for the diagnosis. It may be best for a specialist to perform the insertion in cases at risk such as those with a known uterine anomaly or excessive uterine anteflexion or retroflexion or patients in the lactation period. The early diagnosis of complications, such as uterine perforation, also requires the follow-up of the IUD location with postprocedure ultrasonography in several cases. In light of the data, we believe that all extrauterine IUD's should be surgically removed (preferably by laparoscopy) to prevent complications at later stages.
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